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The unlicensed manufacture of explo- 
sives is highly illegal. Do not attempt any 
of the procedures described in this book 
without proper authorization from local, 
state, and federal authorities. 

The chemicals and processes described 
in this book are all extremely dangerous. 
Any attempt to handle these chemicals or 
perform these operations, except by highly 
trained and experienced personnel operat- 
ing in a professional environment, more 
likely than not will lead to injury or death. 

Whenever dealing with high explosives 
or hazardous materials, special precau- 
tions must be followed in accordance with 
industry standards for experimentation 
and production. The safety sections of this 
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book are not, and are not intended to be, a full 
and complete guide to the required safety 
requirements for handling or processing the 
described chemicals. 

The dangers cannot be overemphasized. This 
manual is for academic study only. Neither the 
author nor the publisher assumes any responsi- 
bility for the use or misuse of information con- 
tained in this book. 


Experts in the field might disagree 
when the era of modern explosives began, 
but a strong case can be made that it start- 
ed with the successful preparation ofa 
flammable nitric acid compound of starch 
by the French chemist Henri Braconnot in 
1833. When Theophile-Jules Pelouze nitrat- 
ed paper in 1838 he also nitrated cotton 
fiber and noted its explosive properties. 
The German-Swiss chemist Christian F. 
Schonbein further developed it and then 
published his results in 1846. 

Schonbein discovered nitrocellulose 
(guncotton) while trying to develop a pro- 
pellant that could be used in firearms. 
Guncotton proved to be too fast for that 
purpose (the pressures would rise too 
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quickly and burst the barrel before the projectile 
had a chance to move out of the way). 

Nitroglycerin was invented in 1846, but it 
could not be used as a successful blasting agent 
until Alfred Nobel’s later invention of dynamite. 

Picric acid had first been prepared in 1771, 
but it was used only as a yellow dye and burn 
ointment for 100 years until the German chemist 
Hermann Sprengel demonstrated that it could be 
detonated. 

TNT was first prepared in 1863, and blasting 
gelatin was not introduced until 1875. In 1884 
the French chemist Paul Vieille succeeded in syn- 
thesizing the first successful smokeless powder 
from nitrocellulose. Liquid-oxygen explosives, 
LOX, first appeared in 1895. RDX was developed 
at the turn of the century and PETN during the 
1920s. 

The first commercially produced artificial 
fiber was nitrocellulose rayon. It was too 
flammable to stay on the market for very long. 


Guncotton is sometimes referred to as 
nitrocellulose, but this is not always accu- 
rate. All guncotton is nitrocellulose, but 
not all nitrocellulose is guncotton. 
Nitrocellulose can be made by nitrating 
almost any nitrocellulose, not only cotton. 
The term nitrocotton is also used. 

Nitrocellulose is used in the manufac- 
ture of cements, films, lacquers, plastics, 
and protective coatings. The most highly 
nitrated cellulose is used in the manufac- 
ture of explosives and double-based rocket 
propellants. 

In its original form nitrocellulose was 
most commonly produced by the nitration 
of cotton fiber, with flax or jute being the 
second choice. Today most nitrocellulose 
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is produced by the nitration of wood pulp, usual- 
ly spruce. 

Nitrocellulose is considered to be among the 
least stable of the explosives in common usage. It 
will begin to decompose at 50°C and will decom- 
pose completely at 125°C. 

As will any explosive, nitrocellulose may det- 
onate spontaneously in large quantities or if con- 
fined. It is sensitive to friction, static electricity, 
impact, and heat. Dry nitrocellulose burns very 
rapidly and with great fury, as it is intended to. 
Even when mixed with 40-percent water, nitrocel- 
lulose will explode when confined and properly 
activated, making it handy for underwater deto- 
nations. 

As all explosives should be, nitrocellulose is 
always shipped in tightly sealed drums or in 
pasteboard drums lined with plastic, and it is 
always mixed with at least 25 percent of a mois- 
turizing agent. The most common moisturizing 
agents are water, alcohol, isopropanol, and 
butanol. 


NITRIC ACID (HNO3) 


This material is the tenth highest-vol- 
ume industrial chemical produced in the 
United States. Although it can appear 
transparent and colorless, in its highly con- 
centrated form it is a yellowish, sometimes 
fuming liquid. 

Nitric acid is also known by the names 
aqua fortis, hydrogen nitrate, azotic acid, 
and engraver’s acid. 

Common uses for this material include 
the manufacture of ammonium nitrate fer- 
tilizer, dyes, drugs, lacquers, cellulose 
nitrate, nitrate salts, rubber chemicals, and 
urethanes. It is also used extensively in ore 
flotation, metallurgy, photoengraving, and 
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etching steel. Nitric acid is also used in the repro- 
cessing of spent nuclear fuel. 

A representative material safety data sheet 
(MSDS) for nitric acid is as follows: 


NITRIC ACID (HNO3) 
Manufacturer: 
Address: 
Telephone #: 
Emergency Telephone #: 
APPEARANCE: Pale-yellow liquid 


TOXICITY DATA: ihl-rat LC50: 244 ppm(no2)/30m. 


HEALTH HAZARDS: May be fatal if inhaled, swal- 
lowed, or absorbed through skin. Causes 
burns. Material is extremely destructive to 
tissue of the mucus membranes and upper 
respiratory tract, eyes, and skin. Inhalation 
may be fatal as a result of spasm, inflamma- 
tion and edema of the larynx and bronchi, 
chemical pneumonitis, and pulmonary 
edema. Symptoms of exposure may include 
burning sensation, coughing, wheezing, 
laryngitis, shortness of breath, headache, 
nausea, and vomiting. 
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FIRST AID: In case of contact, immediately flush 
eyes or skin with copious amounts of water 
for at least 15 minutes while removing con- 
taminated clothing and shoes. Assure ade- 
quate flushing of the eyes by separating the 
eyelids with fingers. If acid is inhaled, remove 
victim to fresh air. If victim is not breathing, 
give artificial respiration. If victim’s breath- 
ing is difficult, give oxygen. If acid is swal- 
lowed, wash out mouth with water, provided 
person is conscious. Obtain medical atten- 
tion immediately. Discard contaminated 
clothing and shoes. 


INCOMPATIBILITY: Bases, reducing agents, alco- 
hols, alkali metals, brass, copper, copper 
alloys, galvanized iron, aluminum. Will cor- 
rode steel, amines. May discolor on exposure 
to light. 


DECOMPOSITION PRODUCTS: Toxic fumes of 
nitrogen oxides. 


HANDLING AND STORAGE: Chemical safety gog- 
gles. Safety shower and eye bath. Rubber 
apron. NIOSH/MSHA-approved respirator. 
Wear heavy rubber gloves. Mechanical 
exhaust required. Face shield (8-inch mini- 
mum). Avoid contact and inhalation. Avoid 
prolonged or repeated exposure. Wash thor- 
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oughly after handling. Poison. Corrosive. Keep 
tightly closed. Do not store near, nor allow 
contact with, clothing and other combustible 
material. Hygroscopic. May develop pressure. 
Use safety shield. Open carefully. Vent period- 
ically. Refrigerate. Strong oxidizer. Contact 
with other material may cause fire. 


WASTE DISPOSAL: For small quantities: cautious- 
ly add to a large, stirred excess of water. 
Adjust the pH to neutral, separate any insol- 
uble solids or liquid, and package them for 
hazardous-waste disposal (be sure the end 
product is not going somewhere it can dry 
and concentrate). Flush the aqueous solu- 
tions down the drain with plenty of water. 
The hydrolysis and neutralization reactions 
may generate heat and fumes, which can be 
controlled by the rate of addition. 


SPILLS OR LEAKS: Wear self-contained breathing 
apparatus, rubber boots, and heavy rubber 
gloves. Absorb on sand or vermiculite and 
place in closed container for disposal. 
Ventilate area and wash spill site after mate- 
rial pickup is complete. 


EXTINGUISHING MEDIA: Use a noncombustible 
extinguishing media that is appropriate to 
the surrounding fire conditions. 
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SULFURIC ACID (H9SO,4) 


Sulfuric acid is also known as oil of vitriol 
and dipping acid. It is the most commonly pro- 
duced industrial chemical in the United States. It 
is usually colorless but can appear dark brown. It 
is an “oily-looking” liquid. 

Common uses for this material include the 
manufacture of dyes, fertilizers, film, iron, rayon, 
and steel. It is also extensively used in petroleum 
refining, etching, nonferrous metallurgy, and 
electroplating baths. Sulfuric acid is also used as 
an alkylation catalyst and a laboratory reagent. In 
its dilute form it is found in car batteries. 

A representative material safety data sheet 
(MSDS) for sulfuric acid follows. 


SULFURIC ACID (HzSO4) 
Manufacturer: 
Address: 
Telephone #: 
Emergency Telephone #: 
APPEARANCE: Viscous colorless liquid. 


TOXICITY DATA: orl-rat LD50: 2140 mg/kg. ihl- 
rat LC50: 510 mg/m3/2h. eye-rbt 1380 ug 
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sev. eye-rbt 100 mg rinse sev. 


HEALTH HAZARDS: May be fatal if swallowed. 
Harmful if inhaled or absorbed through skin. 
Causes burns. Material is extremely destruc- 
tive to tissue of the mucus membranes and 
upper respiratory tract, eyes, and skin. 
Inhalation may be fatal as a result of spasm, 
inflammation and edema of the larynx and 
bronchi, chemical pneumonitis, and pul- 
monary edema. Symptoms of exposure may 
include burning sensation, coughing, wheez- 
ing, laryngitis, shortness of breath, headache, 
nausea, and vomiting. 


FIRST AID: In case of contact, immediately flush 
eyes or Skin with copious amounts of water 
for at least 15 minutes while removing con- 
taminated clothing and shoes. Assure ade- 
quate flushing of the eyes by separating the 
eyelids with fingers. If acid is inhaled, remove 
victim to fresh air. If not breathing give artifi- 
cial respiration. If breathing is difficult, give 
oxygen. If acid is swallowed, wash out vic- 
tim’s mouth with water provided, person is 
conscious. Obtain medical attention immedi- 
ately. Wash contaminated clothing before 
reuse. Discard contaminated shoes. 


INCOMPATIBILITY: Bases and halides. Avoid con- 
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tact with metals. Reacts violently with water, 
cyclopentadiene, cyclopentanone oxime, 
nitroary amines, hexalithium disillicide, and 
phosphorous (III) oxide. Incompatible with 
alkali halides, azides, carbides, chlorates, 
cyanides, fulminates, hydrogen peroxide, 
nitrates, nitrites, nitromethane, perclorates, 
permanganates, phosphorus, picrates, and 
zinc iodine. 


DECOMPOSITION PRODUCTS: Sulfur oxides. 


HANDLING AND STORAGE: Wear appropriate 
NIOSH/MSHA- approved respirator, chemical 
resistant gloves, safety goggles, other protec- 
tive clothing. Mechanical exhaust required. 
Safety shower and eye bath. Face shield (8- 
inch minimum). Avoid breathing vapor. 
Avoid contact with eyes, skin, and clothing. 
Avoid prolonged or repeated exposure. Wash 
thoroughly after handling. Poison. Corrosive. 
Keep tightly closed. Do not store near, or 
allow contact with, water, clothing, and other 
combustible material. Store in a cool dry 
place. Strong oxidizer. Contact with other 
material may cause fire. 


WASTE DISPOSAL: For small quantities: cautiously 
add to a large, stirred excess of water. Adjust 
the pH to neutral, separate any insoluble 
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solids or liquids and package them for haz- 
ardous-waste disposal. Flush the aqueous 
solutions down the drain with plenty of water. 
The hydrolysis and neutralization reactions 
may generate heat and fumes, which can be 
controlled by the rate of addition. 


SPILLS OR LEAKS: Evacuate area. Wear self-con- 


tained breathing apparatus, rubber boots, 
and heavy rubber gloves. Cover with dry 
lime, sand, or soda ash. Place in covered con- 
tainers using nonsparking tools and trans- 
port outdoors. Ventilate area and wash spill 
site after material pickup is complete. 


EXTINGUISHING MEDIA: Do not use water. Use 


1Z 


a noncombustible extinguishing media that 
is appropriate to the surrounding fire con- 
ditions. 


Guncotton is prepared by the action of 
a nitrating mixture of nitric and sulfuric 
acids on well-cleaned cotton. The prepara- 
tion process is simple but extremely haz- 
ardous. 


1. In a large, well-cleaned beaker mix two 
parts (by volume) concentrated nitric 
acid with one part sulfuric acid. 


2. To this mixture add sterilized cotton; 
stir well but not vigorously. 


3. Continue to add surgical cotton to the 
mixture until almost all the mixture is 
absorbed by the cotton. Note: Make sure 
that the “surgical cotton” is cotton. A lot 
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of the so-called surgical cotton is not cotton at 
all, but rather synthethic fibers, much of which 
is unreactive in mineral acids. 


4. Remove the excess acid with a centrifuge. Note: 
This step can be omitted if a centrifuge is not 
available. An acceptable alternate procedure is 
to simply drain off the excess acid mixture. 


5. The cotton must be absolutely neutralized. 
There are any number of successful processes 
for doing this, ranging from letting itrunina 
spring of fresh water for 10 days to repeated 
soakings in alkali solutions. You can also place 
the cotton in briskly boiling water to remove 
the last of the acid mixture. It is advisable to 
perform this several times. 


6. Rinse the cotton with alcohol to complete the 
purification process. 


7. Allow the cotton to dry in open air. Do not 
accelerate the drying process with heat. 
Fluffed cotton dries faster, and forced-air ven- 
tilation speeds up the process a lot. Once it is 
dried, it can be rewetted, stored wet, and used 
wet, as it is faster and safer when wet. 


WARNING: The dryer this material becomes, 
the more dangerous it becomes! 
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Chapter 4 


The following extremely basic intro- 
duction to the subject of hazardous mate- 
rial (HAZMAT) safety is taken from a work- 
book developed by this author for a gov- 
ernment agency. 


HAZARDOUS MATERIALS 
AND SAFETY 


- Hazardous chemicals can 
enter the body in a number of 
ways. 

There are three routes of 
entry into the body for haz- 
ardous materials: 
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1) INHALATION (through the nose 
and respiratory system) 

2) ABSORPTION (through the skin) 

3) INGESTION (through the mouth 
and digestive tract) 


Hazardous materials can be 
breathed in as dusts, mists, fumes, or 
vapors or gases. These can cause 
direct damage to the respiratory sys- 
tem by scarring or burning tissue. 
Once they have entered the lungs, 
hazardous materials can be absorbed 
into the bloodstream through the 
lungs. From there, they can move 
throughout the body, causing prob- 
lems for other organ systems. 

The skin forms a protective bar- 
rier against many physical and chem- 
ical hazards. However, some chemi- 
cals can pass through this barrier to 
enter the bloodstream and be carried 
throughout the body. Solvents can 
remove the skin’s protective oily 
coating, allowing solvents to pass 
through the pores; acids can burn 
through the outer layers of the skin 
causing tissue damage and allowing 
direct contact with blood vessels. 
Some solvents can also act as Ccarri- 
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ers for other chemicals that would 
not normally be able to pass through 
the skin’s natural barriers. 

You might ingest something by 
accident if you eat, drink, or smoke 
in an area where hazardous materi- 
als are in use or if you don’t wash 
your hands before you do any of 
those things. 


- Organs which detoxify hazardous 
materials in the body are particu- 
larly vulnerable to damage. 

The function of the liver, kidneys, 
spleen, and bladder is to remove poi- 
sons from the bloodstream by con- 
verting them to nontoxic materials 
and then excreting these nontoxic 
materials from the body. If these 
organs are unable to remove a chemi- 
cal, the hazardous material may build 
up in the system to the point where 
serious organ damage may occur. A 
damaged liver or kidney may lose its 
ability to remove hazardous material 
from the body, allowing other organs 
to be affected. 


- Harmful effects may appear 
immediately after exposure toa 
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hazardous material, or they may 
develop over a period of months or 
even years. 

The length of time that elapses 
between the initial exposure toa 
hazardous material and the onset of 
disease is known as the latency peri- 
od. For some occupational diseases 
such as cancer the latency period 
may be several decades. 

Acute effects occur immediately 
or Shortly after exposure. An acute 
effect is generally caused by high 
levels of exposure and may include 
eye or respiratory tract irritation, 
shortness of breath, loss of con- 
sciousness, or even death. Acute 
effects are often treatable, if caught 
in time. 

Chronic effects such as bronchi- 
tis, liver and kidney damage, or can- 
cer appear many years after the indi- 
vidual’s first exposure to a haz- 
ardous material. A chronic effect is 
generally the result of repeated 
exposures to a hazardous material 
over a long period of time and may 
not become evident until serious 
damage has occurred. 
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- Information on the potential 
health effects of exposure to haz- 
ardous material can be found in the 
material safety data sheets (MSDS). 

An MSDS is a technical docu- 
ment providing information on the 
physical properties of the product, 
the potential health effects of over- 
exposure, safe handling procedures, 
first aid measures, and emergency 
procedures. The information is much 
more detailed than on a label. 

The toxicological properties or 
health effects section of the MSDS 
contains information on the acute 
and chronic health effects of the 
hazardous materials. The acute 
effects are usually described accord- 
ing to how the material enters the 
body, i.e., ingestion, inhalation, and 
skin absorption. The effects de- 
scribed here would include skin and 
eye irritation, nervous system effects 
such as dizziness and headache, or 
skin and respiratory sensitization 
effects. 

Information on chronic effects, 
which may occur after prolonged 
and/or repeated overexposure toa 
hazardous material, are based on the 
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results of studies of large numbers 
of people exposed to a material over 
a long period of time (epidemiologi- 
cal studies) or on the results of ani- 
mal testing. If positive animal test 
results are reported, this does not 
mean that the material will always 
produce the same effect in humans. 
A positive animal test can indicate 
where a potential hazard may exist, 
or it can suggest safe exposure levels 
for humans. 

If you suspect that a material 
you are working with may be causing 
adverse health effects, take a copy of 
the MSDS with you to your doctor. 
This will help the doctor in deter- 
mining the cause of the problem. 


- The MSDS may recommend an 
exposure limit for a hazardous 
material. 

An exposure limit, which may be 
called an occupational exposure 
limit (OEL), permissible exposure 
limit (PEL) or threshold limit value 
(TLV), is the maximum concentra- 
tion of an airborne substance to 
which nearly all workers can be 
exposed day after day without suf- 


1. The term Threshold Limit Value (TLV) is copyrighted by the American 
Ma 0 Conference of Governmental Industrial Hygienists (ACGIH). 
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fering ill effects. These limits are 
generally determined from animal 
test data or epidemiological studies. 
Exposure limits may be altered if 
such a change is indicated by new 
information on the toxicity ofa 
material. 


- Some hazardous materials may 
produce allergy-like symptoms in 
exposed individuals. 

Hazardous materials can sensitize 
susceptible individuals after one expo- 
sure or after repeated exposures. Once 
a person has been sensitized, any fur- 
ther exposure, even to very small 
amounts, can produce an adverse 
effect. Skin sensitizers can produce 
redness and inflammation, itching, or 
scaling of the skin. Respiratory sensi- 
tizers may produce asthma-like symp- 
toms including shortness of breath, 
wheezing, and coughing. 

There are a number of ways of 
controlling hazards so that we are 
protected from the adverse effects 
these materials may have. 
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CONTROL OF HAZARDS 


- A good control measure should 
adequately control the hazard. 

The aim of control is to reduce 
the exposure to the worker to a non- 
hazardous level. 


-A good control measure must 
allow workers to do their jobs with- 
out undue distress or discomfort. 
Protective measures and use of 
protective equipment should not pro- 
duce stress in the user or create an 
uncomfortable or dangerous situation. 


-A good control measure must pro- 
tect every worker who might be 
exposed to the hazard. 

The exposure of those working 
in proximity to the hazardous mate- 
rial as well as those working directly 
with it must be considered when 
designing a control program. 


-A good control measure must not 
create a hazard in the surrounding 
community. 

It is not acceptable to remove a 
hazardous material from a work- 
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place by spreading it into the envi- 
ronment. In most cases, it’s also 
against the law. 


- Control of hazards can be applied: 
AT THE SOURCE 
ALONG THE PATH 
AT THE WORKER 

The most effective place to apply 
a control measure is where the haz- 
ard begins, at the source. The best 
way to accomplish this is by elimina- 
tion. Substituting a hazardous mate- 
rial with a less hazardous material is 
often used to eliminate a hazard. Do 
not assume that the substitute is 
without hazards; familiarize your- 
self with the hazardous properties of 
the new material as listed in the 
MSDS. 

Control at the source can also 
be accomplished by isolating either 
the material or the worker. An 
example of this would be workers 
in nuclear power plants who per- 
form their jobs while isolated ina 
control booth. 

The next best way to control a 
hazard is to stop it before it reaches 
the worker, i.e., along the path. This 
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is generally accomplished by ventila- 
tion. Local ventilation is specifically 
designed to remove harmful vapors, 
dusts, mists, and fumes from a work 
area. General ventilation, like that 
found in most offices, dilutes the 
material by adding more air to the 
atmosphere. This usually acts to 
spread the material throughout the 
workplace. 

Some controls along the path 
that may be more applicable to an 
office environment include the use 
of barriers and good housekeeping 
practices. Barriers can be used to 
protect against physical hazards 
such as noise, heat, and radiation. 
Good housekeeping practices help 
prevent spreading of hazardous 
materials throughout the workplace. 
They also ensure that the next per- 
son in the work area is not exposed 
to a hazard that was allowed to 
remain unattended. 

The use of personal protective 
equipment (PPE) is the most com- 
mon way of controlling hazards at 
the worker. The desirability of this 
method of control is reduced by 
the many variables that can affect 
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the effectiveness of PPE. Protective 
equipment must be carefully cho- 
sen for the job and workers must 
be fully trained in the correct use 
of such equipment. Improper use 
of PPE or use of the wrong equip- 
ment may lead to more serious 
problems. Personal protective 
equipment is a valuable method of 
control, but it should not be used 
as the answer to every control 
problem. 


- Refer to the MSDS for information 
on appropriate control measures. 

The preventive measures section 
of the MSDS will recommend appro- 
priate PPE and engineering controls 
such as ventilation. This section of 
the MSDS also provides information 
on leak and spill procedures, waste 
disposal, and storage requirements. 
Familiarize yourself with this infor- 
mation before starting work witha 
hazardous material. 


- Know what to do in case of an 
emergency. 

In case of a fire, follow the fire 
emergency plan for your workplace. 
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If you are not familiar with the plan, 
check with your supervisor or the 
fire warden in your area. 

In the case of a spill of a haz- 
ardous material, clear the immediate 
area. Inform your supervisor of the 
problem. Consult the MSDS for spill 
and disposal information and clean 
up the spill, if feasible. Familiarize 
yourself with this information before 
an emergency occurs. In the case of a 
serious spill, the workplace may 
have to be evacuated. 


QUIZ 


1. A person may become sensitized to a 
material after a single exposure. TF 


2. Exposure to hazardous materials 
can produce health effects many 


years after exposure. TF 


3. An acute effect occurs almost 
immediately after exposure. TF 


4. Chemicals may enter the body 
through 
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(a) the skin 

(b) the mouth 

(c) the nose 

(d)b andc 

(e) all of the above 


9. Organs that remove poisons from 
the body include 


(a) the lungs 

(b) the liver 

(c) the kidneys 

(d) all of the above 
(e)b and c 


6. The best place to control a hazard is 


(a) at the worker 
(b) along the path 
(c) at the source 


7. The purpose of an MSDS is to 


(a)give more information than is 
found on a label 

(b)identify hazardous ingredients 

(c) give information on protective 
measures and emergency 
procedures 

(d) all of the above 

(e)none of the above 
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8. Give one example of each of the 
types of hazard control. 


(a) at the source: 
(b) along the path: 


(c) at the worker: 


9. What are the first two things you 
should do in case of an emergency? 


(a) 


(b) 


10.Select the requirements of a 
good control program. 


(a) is the cheapest 
(b) protects exposed workers 
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(c) controls workers’ activities 

(d) adequately controls the hazard 

(e) screens sensitive workers 

(f) allows workers to do the job 
without additional discomfort or 
distress 

(g) does not create hazard in 
surrounding community 
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QUIZ ANSWERS 


— _ + 


C 
d 


. elimination or substitution 


CPN AM BR WN & 
D 


. (a) clear the immediate area, and 
(b) inform the proper authorities 


10. b, d, f, g 
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uncotton is the poor man’s 
TNT. Also known as nitrocel- 
lulose or cellulose nitrate, 
guncotton is the easiest, 
cheapest explosive you can 
make. It requires only three easily found 

egal ingredients (in fact, these ingre- 


sional training in explosives ordnance 
disposal and/or explosives handling 


techniques. It is presented for academic 
study only. 
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